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a b s t r a c t
Acute opercular syndrome is a rare described syndrome caused by a sudden damage of the
cerebral cortex and subcortical white matter, located around the insula. A rare cause of this
syndrome can be an infectious agent, particularly herpes simplex virus. Quick diagnosis and
immediate initiation of treatment signiﬁcantly reduce the risk of neurological consequences
and mortality. We present a case of encephalitis of unknown etiology and severe course,
with the symptoms of acute opercular syndrome in 4-year-old boy.
# 2016 Polish Neurological Society. Published by Elsevier Sp. z o.o. All rights reserved.
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The incidence of encephalitis in developed countries is
estimated about 2.2–7.4 cases/100,000 persons/year, in pediat-
ric population is higher 10.5–13.8 cases/100,000 [6]. It can be
caused by infections (especially viral, but also bacterial,
parasitic, fungal), immunological response (acute disseminat-
ed encephalomyelitis, acute hemorrhagic leukoencephalopa-
thy, acute necrotizing encephalitis) and factors not related to
infection: vascular, cancer, metabolic, toxic, drug-induced.
Herpes simplex virus (HSV) is the most common infectious
agent causing encephalitis. Herpes simplex encephalitis (HSE)* Corresponding author at: Department of Pediatry, Infectious Diseases 
Copernicus University, Saint Florian 12 St., 85-030 Bydgoszcz, Poland.
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Abbreviations: ADEM, acute disseminated encephalomyelitis; CRP, 
raphy; HSE, herpes simplex encephalitis; HSV, herpes simplex virus;
resonance imaging; PCR, polymerase chain reaction.
http://dx.doi.org/10.1016/j.pjnns.2016.01.009
0028-3843/# 2016 Polish Neurological Society. Published by Elsevier Sin 90% of cases is caused by type 1 HSV, in 10% by type 2. This is
primary infection in 30%, recurrent in 70%. The most common
symptoms are: fever, seizures, focal neurological symptoms,
personality changes, vomiting [3,7].
Acute opercular syndrome (facio-labio-glosso-pharyngo-
laryngo-brachial paralysis) is a rare described syndrome
caused by usually bilateral lesions of the cerebral cortex and
subcortical white matter, located around the insula. The most
common causes of this syndrome are incidents of ischemic
stroke (thrombotic, embolic, defect of blood vessel), develop-
mental abnormalities (brain tissue dysplasia), infectious
agents, especially HSE, multiple sclerosis, head injury, tumor.
The typical symptoms of opercular syndrome, resulting fromand Hepatology, Collegium Medicum, Faculty of Medicine, Nicolaus
 Tel.: +48 523255616; fax: +48 523255650.
C-reactive protein; CSF, cerebrospinal ﬂuid; CT, computed tomog-
 IgG, immunoglobulin G; IgM, immunoglobulin M; MRI, magnetic
p. z o.o. All rights reserved.
Fig. 1 – (A–D) The first day of hospitalization. (A and B) T2-weighted axial MRI scan, the biggest lesion located on the border of
left parietal, temporal and frontal lobe, with edema, mass effect and the shift of central structures of the brain.
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swallowing disorders, motor aphasia, paralysis of facial
muscles and masseter. Differential diagnoses of acute oper-
cular syndrome in children include congenital abnormalities
(bilateral opercular polymicrogyria), neurodegenerative dis-
orders, potential causes of bulbar palsy, among other things,
myasthenia gravis, botulism, Brown-Vialetto-Van Laere syn-
drome, as well as the recurring form in patients with epilepsy.
We present a case of encephalitis of severe course and
unknown etiology in 4-year-old boy.
2. Case report
4-year-old boy was transferred from a district hospital with
suspected meningitis. Previously, he had a fever since 2 days.
There was pharyngitis diagnosed, the boy received amoxicillin
with clavulanic acid. On the second day of the disease there
were found progressive right-sided hemiparesis, speech
disorders and abnormal eye movements. Lumbar puncture
was performed, but the result of cerebrospinal ﬂuid (CSF)
analysis was not diagnostic (technical error), ﬂuid culture –
negative. After 6 h, due to the rapid deterioration of the general
condition, the child was transferred to our hospital. On
admission, patient's general condition was assessment assevere, with a disturbance of consciousness, deep right-sided
hemiparesis, abnormal eye movements, bradycardia 50–60
beats/min, the presence of meningeal signs (nuchal rigidity,
Kernig's sign, Brudzinski's neck sign). Blood tests were normal,
except from a slightly elevated CRP (7 mg/l). Because of the
severe general condition of the child, unclear clinical picture
and the presence of focal neurological symptoms, the
performance of lumbar puncture was temporarily postponed,
there was given acyclovir (500 mg/m2 body surface area/8 h),
mannitol (0.25 g/kg/8 h), dexamethasone (0.6 mg/kg/24 h).
Cerebral magnetic resonance imaging (MRI) demonstrated
the presence of extensive, multifocal lesions in both hemi-
spheres of the brain, spinal cord and cerebellum, with
increased signal intensity on T2-weighted images, with edema
and mass effect accompanying the biggest lesion located on
the border of left parietal, temporal and frontal lobe, with the
displacement of central structures of the brain (encephalitis?
ADEM? gliomatosis?) [Fig. 1]. The imaging of the chest and
abdomen showed no pathological changes. There were
conducted multidisciplinary medical consultations, including
neurological, neurosurgical, oncological. In the differential
diagnosis there were considered infectious, neoplastic, demy-
elinating and vascular causes of changes. It was found that an
infectious etiology of lesions is most likely. There were
continued intravenous acyclovir (500 mg/m2 of body surface
Fig. 2 – The 8th day of treatment. (A–C) Encephalomalacia in the largest changes.
n e u r o l o g i a i n e u r o c h i r u r g i a p o l s k a 5 0 ( 2 0 1 6 ) 1 8 5 – 1 8 9 187area/8 h), dexamethasone (0.6 mg/kg/24 h). The boy also
received intravenous human immunoglobulin (total dose of
2.0 g/kg).
As a result of treatment the general condition of the boy
gradually became better. From the ﬁfth day of treatment the
boy was conscious, with a present response to voice and touch,
but reduced mimic facial movements, severe aphasia, lack of
pharyngeal reﬂexes, dysphagia resulting in the need to use of a
stomach tube, the right-sided hemiparesis and bilateral
Babinski's sign were found in neurological examination. We
also observed several incidents of subfebrile body tempera-
ture, in the absence of clinical and laboratory signs of
infection. The control MRI (including magnetic resonance
spectroscopy) performed on the 8th day of treatment
demonstrated high dynamics of earlier described lesions,
with the signs of encephalomalacia in the largest changes
[Fig. 2]. The smaller lesions showed weaker signal intensity
compared to the ﬁrst examination. The displacement of
central structures of the brain was still present. The nature
of the changes was still unclear, however there was no
characteristic of proliferative lesions and acute demyelination
contrast enhancement. After the improvement of the general
condition of the child and disappearance of edema and mass
effect on MRI, lumbar puncture was performed. The result of
CSF analysis was normal. Additional blood and cerebrospinal
ﬂuid tests (microbiological, serological and molecular) did notgive a conﬁrmation of the presence of an infectious agent
(including HSV) as a potential etiological agent of encephalitis.
Treatment with intravenously acyclovir was continued for 28
days, the dose of dexamethasone was gradually reduced until
discontinuation of treatment in 21st day of treatment. The boy
had a speech therapy and was rehabilitated physically.
Gradual improvement of general condition and signiﬁcant
reduction in the severity of neurological symptoms was
achieved. Boy can walk without support, with discreet right-
handed hemiparesis, he has not imbalances. Swallowing
disorders withdrawn completely, while a slight speech
disorder persisted – a boy speaks vague a bit and has difﬁculty
pronouncing some words. In control MRI, performed 9 weeks
and then 6 months after starting treatment, a marked
regression of changes was found – reducing the size of the
largest lesions and disappearance or signiﬁcant reduction in
signal intensity of the other [Fig. 3].
3. Discussion
Etiology of encephalitis in this patient is unknown. According
to the guidelines of the Association of British Neurologists and
British Paediatric Allergy, Immunology and Infection Group,
patients with suspected encephalitis should have immediate-
ly performed a lumbar puncture. In the case of presence of
Fig. 3 – Control MRI performed 6 months after starting treatment. T2-weighted axial MRI scan, a marked regression of
changes.
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CT or MRI of the brain and lumbar puncture perform
immediately after the exclusion of radiological contraindica-
tions [7]. CSF PCR test for HSV is considered to be the gold
standard in the diagnosis of HSE. The sensitivity of this test in
immunocompetent adults is estimated at 96%, speciﬁcity 99%
[2,7]. The test result may be negative in the ﬁrst days and
above than tenth day of the disease [2,4,7,10]. The detection of
HSV-speciﬁc IgG antibodies in CSF may be helpful in the
diagnosis, especially when the test is repeating after 10–14
days. The presence of HSV-speciﬁc IgM antibodies, fourfold
increase in CSF HSV-IgG level with an interval of 10–14 days
and a higher level of IgG in the CSF than in blood serum is
considered to be diagnostic. In the case of negative test results
diagnosis of HSE is questionable, however, in the case of early
initiation of antiviral therapy or in patients with immunodeﬁ-
ciency intrathecal synthesis of HSV-speciﬁc IgG may be
reduced or absent. It seems that in described case HSV
encephalitis cannot be excluded, because of a late perfor-
mance CSF tests, resulting from pre-existing contraindications
to lumbar puncture (clinical and radiological), as well as early
initiation of treatment. In addition, the sensitivity of diagnos-
tic methods (CSF PCR for HSV and CSF HSV-IgG) in children is
70–76%, differently to 96% in adults [2–4]. The MRI images of
the brain seem to conﬁrm the diagnosis of HSE. Typical
changes in the early phase of HSE include hypodense lesions in
low-medial parts of the temporal lobe, orbitofrontal cortex and
limbic structures (including the hippocampus), with increased
signal intensity on T2 weighted images, and in the later period
of the disease – necro-hemorrhagic changes [4,9]. However,
there are reports of unusual location of lesions in the course of
HSV-encephalitis, especially in children – increasingly in
frontal and parietal lobe and turn the insula [3,4]. In described
case, initially extensive, multifocal hypodense changes with
increased signal intensity on T2-weighted images were found,
subsequently – necrotic. Quick improvement of general
condition after initiating antiviral therapy and almost com-
plete disappearance of neurological symptoms also seem toconﬁrm the infectious etiology of the disease. ADEM is the
second diagnosis that should be taken into account. However,
there was also no characteristic of acute demyelination
contrast enhancement in MRI. The boy received intravenous
human immunoglobulin and glucocorticoids, but the type of
drug and its dosage did not conform to those used in acute
demyelination, though the condition of the boy underwent a
rapid improvement.
There was no description of acute opercular syndrome in
the course of HSE in child in Poland; there are a few reports in
the international literature. Kocak et al. and De Kleermaeker
et al. described the cases of children who have experienced
acute opercular syndrome in the course of HSE, conﬁrmed by
positive result of CSF PCR for HSV and changes in MRI [1,8].
García-Ribes et al. described four children with suspected HSE,
with symptoms of acute opercular syndrome, with the typical
changes in the MRI, but only one child had positive result of
CSF PCR for HSV [5]. In the case of our patient HSE was not
conﬁrmed, however, the result of cerebral MRI, clinical course
of the disease and quick improvement after initiating antiviral
therapy make this diagnosis possible.
Acute opercular syndrome in the course of HSV-encephali-
tis in children is very rarely recognized. Due to its severe
course and serious clinical consequences it seems to be very
important considering this syndrome in the differential
diagnosis of encephalitis in children. Quick diagnosis and
immediate initiation of treatment signiﬁcantly reduce the risk
of neurological consequences and mortality.
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